Occupational health nurses have traditionally been concerned with the provision of medical and supportive care for workers injured on the job. The articles in this issue are directed toward these professional concerns by reviewing the wide variety of potential safety hazards that exist in places where people work. Comparatively little systematic research or writing has, however, been devoted to the psychological and physical costs that work under these threatening conditions imposes. This neglect of the "hidden costs" of unsafe work exists despite the fact that 78% of the workers in a 1977 U.S. Department of Labor survey reported being exposed to at least one health and safety hazard on their job. I The present article reviews the evidence that safety hazards may have a negative impact on the worker's physical and psychological well-being in addition to their potential for causing serious physical injury. This review will includeexperimental studies which extract specific aspects of the hazardous work environments and bring them into the laboratory for systematic examination. The limited number of field studies which examined the impact of safety hazards as occupational stressors will also be covered. A model of occupational stress which includes safety hazards as occupa- tional stressors is then presented. Recommendations for the role of nurses in dealing with this relatively neglected source of occupational stress are made.
EMPIRICAL EVIDENCE
Recent estimates by the U.S. Department of Labor show that for 1978, levels of occupationally related fatalities averaged 8.2 per 100,000 full-time workers while levels of occupationally related injuries were esti-mated at 9,200 per 100,000 workers.T hese figures were found to be even higher in certain settings such as the mining industry. There are four major ways that long-term exposure to settings where accidents and injuries are common can have an adverse impact on the physical and mental well-being of workers. An analysis of these ways and existing empirical evidence for their impact follows.
The most straightforward way that hazardous environments can negatively affect one's health and wellbeing is by directly raising the physiological response level of the worker even before an accident occurs. Workers in unsafe settings need to pay constant attention to both the content of their work as well as to the process whereby they are carrying it out. They work in an environment where unpredictable and often uncontrollable hazards are present. A variety of laboratory studies have shown that dual demands for precision and vigilance -especially in settings that pose threats that cannot be anticipated or mastered -elicit a pattern of neuroendocrine and cardiovascular changes whose purpose is to mobilize the body for emergency actton.?' These changes have been labeled the "stress response" and include the release of the hormones adrenaline and noradrenaline, and an increase in blood A second way that safety hazards may adversely affect the worker is by their direct effect on his state of mental health. It is generally agreed that the opportunity to exert some influence over one's environment facilitates adjustment and enhances coping effectiveness: Conversely, long-term exposure to settings that are either not controllable or predictable may have widespread negative consequences, among which is a state of "learned helplessness." The state of learned helplessness has been defined as the condition where a person develops the belief that events and outcomes are independent of his actions.' A variety of studies have shown that feelings of helplessness playa central role in the etiology of depression. They are also believed to facilitate the development of a variety of other psychological and health outcomes. These outcomes, which have been labeled health strains, are outlined in the Table. Workers in unsafe environments may be especially vulnerable to develop feelings of helplessness. Workers typically have had little input into plant design and operations. They routinely do not exercise the right to refuse hazardous work. Protective equipment, when available, may be ineffective or difficult to obtain. These events may help convince the workers that they are indeed powerless to intervene in their surroundings, and produce the variety of disorders that have been discussed earlier.
A recent study of the impact of the accident at Three Mile Island documents these psychological effects. Kasl et al." compared the responses of workers at the TMI nuclear plant with those at a comparable nuclear facility. Workers were asked to rate their level of psychological distress and physi-cal symptoms six months before the TMI accident, during the accident, and six months after the accident. Kasl et al. reported that TMI workers showed lower job satisfaction, greater increases in self-reported frequency of periods of anger, extreme worry, and extreme upset than did the workers at the control nuclear plant. Differences on perceived helplessness-hopelessness were also evident. It is, moreover, interesting to note that the direct influence of the nuclear accident may not have been limited to the TMI plant. Kasl et al. noted that workers in the control nuclear facility reported levels of worry that were significantly greater than those reported forthe period six months prior. This increase was, of course, less than that reported at the TM I plant.
The physical symptoms that were reported were even more interesting than the psychological ones. Kasl et al. noted that TMI workers reported more physical symptoms of upset and distress such as headache, stomach troubles, and loss of appetite during the time of the accident than did control subjects. These symptoms, moreover, persisted six months after the accident had passed, indicating that work in such environments has a prolonged detrimental effect upon the health of the workers. These results are similar to those reported by Frankenhaeuser". who observed in her laboratory studies that the heavy physiological cost of trying to meet environmental demands is in part due to their aftereffects which persist for a long time after the environmental demand has passed.
The mental and physical costs which the demand for constant vigilance and perceptions of helplessness impose affect workers even in environments where no accidents have yet occurred. A third pathway whereby safety hazards exert an adverse impact may exist in settings where co-workers have already been either hurt or killed. Workers in these settings have firsthand evidence of the threat to bodily integrity which safety hazards pose. Such immediate proof of the danger of their work environments may lead to increased personal distress as well as contri-Occupational Health Nursing, October 1982 bute to family tension over the workers' plans to continue at that job. Workers in the previously discussed TMI study indeed reported that they were more likely to experience conflict between what they perceived as their responsibility to remain on the job and their obligation to safeguard the health and well-being of their family by leaving the area. These conflicts may be especially common for occupations where the danger is more readily discernible than that associated with a nuclear accident of unknown nature.
A recent study by Duguay9provides some evidence in support of this position. Duguay analyzed injury and illness rates for different occupations and reported levels of job satisfaction in those settings. Workers in occupations with the highest injury and illness rates were found to have lower levels of job satisfaction than workers in safer industries. Duguay's figures on job safety and satisfaction, however, come from different years which make the relationship between these two factors difficult to determine. The impact of other occupational stressors that may affect worker satisfaction is also not considered. Her approach, however, is important, for it calls attention to the need to consider the psychological impact of immediate awareness of accidents in the group of factors that influence worker health and well-being.
Finally, immediate exposure to worker accidents affect health in a more indirect way. Kasl et al." reported that TMI workers were more likely to take more drugs and drink more alcoholic beverages because of distress or tension associated with the accident than workers at the control plant. These findings are consistent with studies by Conway et al." and others that stress increases the frequencies of behavior that are positively reinforcing in the short run (e.g., cigarette smoking, drug consumption) but increase the long-term risk of illness.
One should note that the present analysis views both the threat of and actual experience with industrial accidents as a negative influence upon the worker's health and well-40 being. The role of the worker in contributing to the accident has not been considered. A variety of occupational health and safety writers have advanced the notion that accident proneness is a substantial factor in accident causation. This belief maintains that although all workers are exposed to equal risk, some workers have a higher accident rate than others due to some inherent personality characteristic. The present review agrees with Sass and Crook's recent analysis) I that accident causation must be viewed in terms of the entire context of the work setting. Where workers lack the ability to act independently to control work hazards and to regulate their work process, the worker is best described as a reactor to rather than the initiator of the unsafe act. An-analysis of the role of safety hazards as occupational stressors should, therefore, regard the person as one who is trying to cope with rather than responsible for introducing the safety hazards into the workplace. A theoretical model of stress which adopts this position is presented in the next section.
DEFINITION OF STRESS
A broad concept of stress, which has been called the interactional approach, has been developed by Lazarus. )2 This concept represents an evolution from earlier models of stress which emphasized either characteristics of the environment or the responses of the individual. According to this formulation, individuals are constantly involved in an exchange of information between themselves and their environment. Stress exists when an individual evaluates his environment as containing hazards ("stressors") that pose a significant threat to his health and well-being. Lazarus maintains that once a situation is assessed as stressful, a process of secondary appraisal is initiated. Having evaluated the situation as dangerous, people turn their attention to the costs and benefits of different modes of coping with the perceived threat. These modes may include direct action to alter the nature of the stressor, escape from the stressful situation or a variety of internal, palliative changes such as relaxation, denying the existence of the stressor or using drugs.
The interactional approach expands on earlier approaches to stress in a number of ways. This interactional approach recog nizes that the threat of harm may occur in anticipation of external events that never come to pass. It, moreover, maintains that the stress response that is induced may last longer than the environmental threat, and evoke a more potent psychological and physiological response than the actual confrontation of danger by the individual would have produced. Finally, the interactional approach emphasizes the role that environmental threats have in encouraging coping behavior that may be, in the long run, self-defeating for the individual. This approach to stress has, however, usually been used to explain the impact of acute stressors such as illness, injury, and death. Lazarus and cohen" recently pointed out that such a model may also be useful for such long-term stressors as work overload, air pollution, and neighborhood crowding. The present paper argues that this is especially relevant to the understanding of the impact of working in hazardous work environments.
RECOMMENDATIONS
Occupational health nurses should familiarize themselves with stressrelated symptoms and the interactional model of occupational stress presented earlier. This information will help sharpen their recognition of the many ways in which safety stressors can affect the health and wellbeing of workers. It would also alert them to the potential role that occupational factors such as job related tension may have in contributing to a wide range of physical and mental strains. Recognition of this association between the work setting and such outcomes as headaches and increased drinking may help prepare nurses to provide more comprehensive supportive care programs for workers under their professional charge.
Next, occupational health nurses should acquire training in the major kinds of safety hazards and the techniques available fortheirelimination and control. This information would allow them to identify potential hazards in their workplace, become familiar with existing personal protective equipment, and determine whether alternative methods for performing specific tasks exist. Nurses should make this information available when providing individual care. Plant rounds, formal education courses, and clearly designed posters are also tools that may be appropriate in certain settings. These activities should help reduce the frequency of such common causes of disability as back injuries, slips and falls, and falling objects. The provision of such detailed information may also help reduce the tensions associated with working in these environments. It would also give workers an opportunity to develop a sense of mastery which is crucial to one's psychological health. Finally, nurses should seek to become a member of the company's safety committee or other such corporate body. In this capacity, they can work cooperatively with safety experts and industrial hygienists to make recommendations for the redesign of work areas so that specific tasks can be performed with maximum safety. The occupational health nurse brings to this area a variety of skills. She or he alone may have the rapport with employees that allows one to determine both the physical and psychological impact of the work setting upon the individual.
